RS90 and sondes from other manufacturers, the Vaisala RS92 seems to provide the most 48 accurate RAOB temperature measurements, and these can potentially be used to construct 49 long term temperature Climate Data Records (CDRs). Results from this study also 50 demonstrate the feasibility of using RO data to correct RAOB temperature biases for 51 different sensor types. variability. In addition, due to lack of absolute references, the remaining radiation 81 temperature biases from adjacent stations may not be completely removed. As a result, 82 only relative temperature differences of a possibly large uncertainty among stations are 83 identified. 84 To correct possible RAOB temperature errors due to radiative effects, Andrae et The fundamental observable (time delay) for the Global Positioning System (GPS) 99 radio occultation (RO) satellite remote sensing technique can be traced to ultra-stable These results demonstrate the consistency of COSMIC and Metop-A/GRAS temperatures.
119
The precision of RO temperature is ~ 0. In Section 2, we describe the RO and RAOB data and the comparison method. There are more than 1100 radiosonde stations globally. Figure 1 Table 2 and Section 3.1). Because in the upper troposphere and stratosphere moisture is negligible, the dry 223 temperature is nearly equal to the actual temperature (Ware et al., 1996) . In this study, we Table 2 . The standard deviations for each radiosonde type are also shown.
277
The radiosonde temperature biases vary for different sensor types. All biases are less than generally less than 0.1K except from VIZ-B2 above 100 hPA where they exceed 0.5K.
356
The small positive values for VIZ-B2 and AVK-MRZ, which were present in the daytime 357 ( Fig. 6) are not present during the night (Fig. 7) 358
We also bin the temperature differences for these four sonde types in 5-degree SZA Table 3 indicates the trend uncertainty of the time 438 series.
439
The de-seasonalized temperature differences are computed from 
456
The de-seasonalized trends in RO temperatures are generally larger than those for 457 the radiosonde-RO differences ( Table 4 . This indicates that although there might be a small residual radiation error for 847  848  849  850  851  852  853  854  855  856  857  858  859  860 861  862  863  864  865  866  867  868  869  870  871  872  873  874  875  876  877  878  879  880  881  882  883  884  885  886  887  888  889  890  891  892  893 The red line is the mean difference; the black line is the standard deviation of the mean 931 difference; the dotted line is the sample number. The top X axis shows the sample number.
932
The same symbols are also used for the following plots. We also plot the standard error of 933 the mean (black dot) superimposed on the mean. The value of the standard error of the 934 mean is less than 0.03 K depending on the sample numbers. 
